Production of phytoene by herbicide-treated microalgae Dunaliella bardawil in two-phase systems.
In the present study we have optimized the concentration of the bleaching herbicide norflurazon to obtain Dunaliella bardawil cells able to accumulate phytoene without losing viability. The highest concentration of phytoene 10.4 g/gChl was obtained for a concentration of norflurazon of 10 microg/mL. Norflurazon-treated Dunaliella bardawil cells are able to accumulate high concentrations of phytoene if the carotenogenic pathway is stimulated, but the lack of colored carotenoids make these cells particularly sensitive to high light intensities and to UVB radiation, so other stimuli, such as nitrogen starvation, have to be used to force the accumulation of phytoene. Detailed time-course evolution of the carotenoids lutein, violaxanthin, zeaxanthin, phytene and beta-carotene and the photosynthetic pigment chlorophyll was followed upon transfer of Dunaliella bardawil cells to nitrogen starvation in presence and absence of norflurazon. The combined use of the carotenogenic pathway inhibitor norflurazon and biphasic aqueous/organic systems to force the excretion of phytoene into the culture medium has been investigated. Cells cultured in the biphasic system were viable and able to produce phytoene during 3 days. Futhermore the productivity increased from 0.14 g/gChl . h in the aqueous culture to 0.18 g/gChl . h in the biphasic system. About 15% of the total phytoene produced by Dunaliella bardawil was excreted and immediately partionated into the organic phase. The concentration of phytoene in the decane phase was 2.05 g/gChl after 72 h, this means that about 47 g of phytoene per litre of culture were in the organic phase.